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Cert^ documents cited 
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Box No, I Basis of the report 



International application No. 
PCT/US04/23483 



1 . With regard to the language, this report is based on the international application m the language in which it was 
filed, unless otherwise indicated under this item. 

This report is based on translations from the original language into the following language , 

which is the language of a translation furnished for the purposes of: 

international seardi (under Rules 12.3 and 23.1(b)) 

□ publication of the mtemational application (under Rule 12.4) 

O mtemational preUminaiy exammation (under Rules 55.2 and/or 553) 

2, With regard to the clients of the mternational application, this report is based on (replacement sheets which have been 
ftmiished to the receiving Office in response to an invitation under Article 14 are r^erred to in Ms report as "origitudfy filed" 

^ and are not annexed to this report) : 

□ 

the international application as originally filed/furnished 
the description: 

pages 1>6 and 8-21 as origmally filed/fumished 
pages* NONE received by this Authority on . 



received by this Authority on 23 May 2005 (23.05,2005) 
the claims: 

pages NONE as origmaUy ffled/fijmished 

pages* NONE as amended (together with any statement) under Article 19 

pages* NONE received by this Authority on 



pages* 22-26 received by this Authority on 23 May 2005 (23,05.2005) 

the drawings: 

pages as origmally filed/furnished 

pages* NONE received by this Authority on 

pages* NONE received by this Authority on 



a sequence listing and/or any related table(8) - see Supplemental Box Relating to Sequence Listing. 

The amendments have resulted in the cancellation of: 

the description, pages 



the claims. Nos . 37-50 



□ 

tiie drawings, sheets/figs 

n the sequence listmg (specify): 

□ 

any table(s) related to the sequence listmg (specify): 



This r^ort has been established as if (some of) die amendments annexed to this report and listed below had not been made, 
smce they have been considered to go beyond the disclosure as filed, as indicated hi the Supplemental Box (Rule 70.2(c)). 

the description, pages 

□ the claims, Nos^ 



I I the drawings, sheets/figs 

□ 

the sequence listing (specify): 

□ any table(8) related to the sequence listmg (specify): 



* If item 4 applies, some or all of those sheets may be marled "superseded. " 
Form PCT/lPEA/409 (Box No. I) (January 2004) 
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Box No. n Priority 



1. im This report has been established as if no prioriQr had been claimed due to the feilure to furnish within the prescribed 
tfane ihnit the requested: 

copy of the earlier application whose priority has been claimed (Rule 66.7(a)). 
translation of the earlier application whose prioriQr has been clahned (Rule 66,7(b)). 

This report has been established as if no priority had been claimed due to the fact that the priority claim has been found 
invalid (Rule 64.1). Thus for the purposes of this report, the international filii^ date indicated above is considered to be 
the relevant date, 

3. Additional observations, if necessary: 

The priority claim is considered invalid because none of the claims are supported by the priority application. 
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Box No, V Reasoned statement under Article 35(2) Mith regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 



Claims Please See Continuation Sheet 



Claims Please See Continuation Sheet 



.YES 
NO 



Inventive Step (IS) 



Claims Please See Continuation Sheet 



Claims Please See Continuation Sheet 



.YES 
NO 



Industrial Applicability (lA) 



Claims Please See Continuation Sheet 



Claims Please See Continuation Sheet 



.YES 
NO 



2. Citations and Explanations (Rule 70.7) 
Please See Continuation Sheet 
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In case the space in 
Continuation of: 



any of the precedhig boxes is not sufficient. 



V.l. Reasoned Statements: 

Tlie opinion as to Novelty was positive (Yes)with respect to 13 14 22 23 27 2R -^i a„H 

The opinion as to Novelty was negative (No) with^t to claiS iV IS-S^ S' 32 Is and 36 

The opinion as to nventive Step was positive (Yes)with respect to clain;s NONE ' ' ' 

The Snn r I^::^"^^^. "^^^ iiegative(NO) with respect to claims 1-36 

t£ En ^ aPP^'^w?!?^ P°^^^^^ (YES) with respect to claims 1-36 

•me opimon as to Industnal Applicability was negative(NO) witii respect to claims NONE 

V. 2. Citations and Explanations: 

This reasoned statement is drawn to the claims (1-36) presented ui the response filed on 5/23/2005. 

So4Sll)l"976 Al).^"^^' ^* °^ ^ ^ 33(2) as being anticipated by Peng et al. (US 

SSclSSSS^?^'^^^ of stabilizing semiconductor, metal, and/or metal salt 

oxide (Abstract. SL^TpamHJaoSMm^ of ph^phorus in the fbm, of a phosphine or a phosphine 

and Claims 11 and 22). Regard^E oSm 15 2^ u ^^^o^^ ''PP"*^"' (paragraphs [00491, [0050], 

SSiil^iikuSt iy 2fi^°' ''^ "^^^ ""^'"y '^"^•^ each and eve^r limitation of the aforementioned 

SI^ 2004/0101976 M).^' ^' ^' ^ '"^^ step under PCT Artide 33(3) as befaig obvious over Peng et 

et al. teaches all the limitations of Claims 10. 11. 13, and 14 as set forth above, except for a method / composition wherein the 
Form PCT/IPEA/409 (Supplemental Box) (January 2004) ~ 
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eyreL°SSa";rpto1^^^^^ ^^^^^ ^r^ ^-l^-^ dalmed by the applicant. However. Peng 

(paragraph [^^^£^1 2 ZT^iV^^ ^ phosplune oxide containing dendrons in general to bind with the nanopaiticte 
Ihnit^i^^c^ hi'^„r'Z;„Hr^^^^^ ?'«'«'™n *at « used in the process or composition is not 

would have been obviJSto S oritaa^^^^ " '° (paragraphs [0034] and 10066]). Therefore, it 

dendions taught by Peiffi eV^TI „w7w a .f ^'"^f ^^^^ ''""^O" °^ *e group of organic 

producing high q^lity deSS mSSSS advantogeously achieving the goal of Peng et al. (i.e.. 

group used to aS.ch L <i^ndrZVZ^^7itS<S^S^S^7°T^n °' '^^^'^'''^ °' ^''"'^''"^ 
t«ch that the nanopartide is zinc, cadmium, SlSc^ SsSlS^ScS' fr'SiI>7nT»'' ^'"^ t '^P""''^ 
of Peng et al. Is broadlv diiected tn mPiaiHn a„H TlvT- ^ .^r^' ^Oie/Cds, or CdTe/ZnS. However, the process and compositicm 
combS^tions of Se ^^nedSS^SSS / nanocrystals in general, Lluding various' 

oriinary skUl in the art to dendmni J »™ n,„„ ^^?P/^ V7^^ therefore, it would have been obvious to one of 

nanopartSdisdSsSSSin^ any nanoparticle (mcludmg those claimed by the applicant) out of the bniad genus of 

nanoSarticSSStSnSrot 4^^^^^^ 

treated by the proce^orpSie^ ii woKf^„l^^^ a ''^^T^ composition of the nanopartlcles. The type of nanoparticle 
et al. tead.es Itr,^n5Se co^Sn £ a ^[eS^^^^ r"-"^ ""'^ nanopartide. RegXTding Claim 33, Peng 

nanoparticles in general Jl^L^Z^^^^Sl^^^f' ironCparagraph [0043]). and using dendronized magnetic 
utilize a dendroiLd iron nanopaSSffiaWteJS^T^L ^ ""^ of ordinary skill in the art to 

ta the context of using nanopaS iwSS^^^^ '*^^ 

Sl'Ss^^S^^ir ^ ''<^> o"^'-- over P^ et al. (US 2004/0101976 Al) In view of West et 

SS.^e^V'Sf^afd^ 

by West et al.. in order to reap the hSSof^^^S^t^l^^^^ nanoparticles of Peng et al. in a gene gun, as taught 
The argents filed on 5/23/2005 have been fliUy considered and are discussed below 

applicant then r^uests that th«^ JrioXTaS S iSSlS^r S ^ T '^^"^'^ " *^ P"°"'y '^^^^ 

argument is not Mnvincine Md tt^^^hToh^™ ! concerned with Items 1 and 3 above". This 

nanoparticles be ta SiS SfuS,'aS,Sf„?rr? '"^"^ *? Claims 1-36 is considered invalid. All the claims require L the 
by tl^ prior Pn,vSi3 ^JliSS^keS^^^^^^ T"!: °' '''^ ^ 

in the priority document does not ad^Sd^o^Sa^nS 1?^^^^^ 1,"""^ dendrimers "containing phosphorus atoms- 

groups. Regarding (b) above the geSdLSe nf tl™-w ^Pacifically require phosphine or phosphine oxide focal poim 
adequately support Clam. 33 wWr^iSty ^ui^X f '^'^ flmctionalized quantum dots do« not 

above, the use htagenegm. is disdoLbrnS;Sr:,=;f^:S^ 

SS^"^^:;"^^^^;^^^ observations", the amendments and comments filed on 5/23/2005 are convincing and 

S SSfte'lLl^^r ^reX'st'Sir S^^^ r ^P«-«"«y' ^ '^'^ that 

do the sulfer analogue. To ^^^Z^S^H^trSl^ ^^f^^ do m« have a quench^ effect, as 

because, regardlesfof whSS? MTAeT^hL^nf \ 21 (Figure 17) is cited. This argunent is not convmdng 

terms of quIncWng effS Peng SouS^^l^n?"^ oxide dendrons are superior to analogous sulfer dendiSL in 
shows a superior "lack of qSncWng" SS?Sh.^^3??^,^ ^"^^"^ Additionally, the data only 

12). As such, the argumem regarding Sw^X^SntS^Z^ ^ (i.e.. citrate and Gen-2 polyether phosphine ligiid 
phosphtoe and phosphine oxidi ^^^^^ commensurate m scope with the claimed invention, whid. is open to 
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It is conteinplaivd within the scope of ihfe inveniinn to Include dcndrimers other 
than disuindc tyjpe com diMilriiticrii, swAi as, lor example, those containing phosphorus 
atoms. 

ConteinplatvU wiihin tho scope ot lliis invenUon ura functional groups on Ihc 
swfiicis oflhc (londrimers/dcndmnK thfttarc certain hydrophilic, hydrophobic rcaciSvc or 
passive groups that include, by way of example such groups as: hydroxyl, amino, 
cartxwylic. sulfonic, sultonato. incrcapio. iimido. phosphino. -Ni l-COPh. COONa, alltyl. 
arjl, csujr. heterocyclic, alltynyl. alkenyl, and Ihc like Hie generaiion level oflhc 
dendrimvr can range froin ahoul /wn to Icn. 

Tl>c tiMSWl cores can bo any seniicandueuir, niuial or metal sail (tint will rcaci with 
or adsorb Uiu lunelional gmup ofthe dendnms. for example, but not limited to Au. Agu 
Cu. I'd. I'e. Co, Ni. 7.n. Cil, orlhcir alh^s; magnetic compositions such as !%• 
compounds, F»h.().^ Ni. and the like, metal salt and oxidcs/sulfidcs/sclcmdcs such as 
CdSe, C dS. Cd.Se/Cd<i, CdSe/ZnS. CdTc fdle/CdS, CdTc/ZnS. and such materials that 
have been pussivatcd. 

Comeinpiaied within jhc scope of this invention are Uie alnivB-niuniitiiiud 
materials wherein the cons is bonded to Iho dendrilic material widi phosphorus wnUiiiiinB 
materials, such as phosphincs. for example, aryl. alkyi and mixed ar>'|/alkyi phosphines 
and aryl, alkyI and mbced aryl/alkyl phusphine oxides. ITie phosphines arc those having 
die formula: 



and 



3i 



wherein each R is independently selected from alkyI radicals having I to -I carbon atoms 
and aiyl groups, and R' is a functionally reactive a^nnceior group, ftir example a benzoic 
acid radical. .Such materials are bound to the dendritic material mid then, they bind 
through the phosphineto the quantum dot. (Sec Figure 3). The preferred materials are the 
aryl plMMtphines. These muleriais an: staWc in air and are less toxic than alkyj 
[rtiospWnes. The aryl groups that arc UV active at 201) nin will not blodc any 
T)hotohmilnesccnce that is above 500 nm. Most importantly, phosphinv passivation set 
forth above m^ not quench the phouilumincscence thai is essential for Wo labeling. 
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What IS claimed is: 

I. A niclhod of siabili/Jng scmlconducior, metal, and metal salt nanoparticlcs. 
the method compriidng ctmiaciing uvfpmw dc-ndronis containing single rocal 
point phosphinc erowps. with coltotdal solutions or semiconductor, meial, and 
melat salt nanopanicles and allowing single roual point pbosphine grxjups 
to react with the surfiices of the semiconducior, meial, and mctol sail 
nanopanicles to obtain stabilized, dendronr/ed, seniic»nducU)r. mvlul, and 
rtictsi salt nnnoparticlcs. 



2. A method ol" stabili/ing nHri.,pHrtic:lc.s sdceUal l^m the group c«nsiHtf,.g .,r 
seinicooduclor, metal, and metal stilt nanoparticlcs, the method comprising 
contacting organic dcndrons containing single focal point phosphinc osidc 
gr.»iip.s, with colloidal solutions of semiconductor, metal, and metal luili 
nanoparticless and allowing (he single focal pi>ini phosphinc uxide gmups u> 
react with the surfHces of ilw semiconductor, metal, and metal nuII 
nanopaiticles to obtain stabilized, dendronized. semiconductor, metal, and 
metal salt nanopartielcs. 

A method according to claim I wherein the semiconductor, melal. and metal 
sah nanopanicles are passivated prior to contacting tliem with the single Aival 
^ ptiint functional gmups. 

4. A method accoidirtg to clAim 2 wherein the semiconductor, metah and metal 
salt nanopanicles are passivatcd prior to conlaclmg them with the single focal 
point functional groups. 

5. A method according to claim I whurcin the outside surfaces of the dendrons 
contain hjnctional groups. 

6. A meUiod according to claim 2 wherein the outside surfaces of Ihc dcndnnis 
contain functional groups. 

V- A method as claimed in claim 5 wherein the iunctional gmups on ihc ym.sklu 
stirtaccs of the dcndrons arc selected fmm the gmup cuiuiisting wf: (j) 
hydrophilic gioup.s, (ii) hydrophobic groups, (iii) icaclivc groups, and (Iv) 
passive groups. 
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10. 



A method a$ claimed m claim 6 wherein tiie functional groups on the oulsidc 
siirfeccs or the dcndrons arc selected from the group consisUng of: (i) 
hydrophllic groups, (ii) hyUniphuhic groups, (in) reactive groups, and (iv) 
p-assive groups, 

A mplhtTd as claimed in claim 7 whcrisin ihc reactive groups arc selected J'rom 
the group conMsting of; bydroxyl, amino, carboxylic, suffoiiic, suUbnalo. 
mercapui. amido. phospliino, -NIKOPli, -COONa, allcyl, aryl, esicr. 
heterotiyelic, alkynyl, and aikenyl. 

A method as claimed in claim I wherein the phosphinc group has; the Jbrmula: 










— 



II. 



wherein each R is independently selected Irorn alkyi i^ieaLs having I to 4 
carbon atom.s and aryl groupss, and R* is a functionally reactive ewnneclwr 
group. 

A melhod as claimed in claim 2 wherein tJie phosphine oxide group has the 
ibrmula: 



["r] 



;.l 
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12. 



whtsrern each R is independently selected tW»m alkyi mdimh havine I to 4 
carbon ttUUTLS ami aryl gniups, and R' is a functionally reaaive c.innccK>r 

A winiposilkm or matter, spid composition of matter bcin|! colloidal iUluUons 
selected from Uie gmup consistinR of semiconductor nanoparticles. mct»f 
naiioiMm'clcs, and metal Bali nanoparticles having oniside snrfaccs. said 
outside surfaces havine attached thereto, dondrons. «iid altacl«„cni cwnprising 
a linking group selected from: 

phosphorus, wherein the phosphonous is in the llvm ofa group <selected 
from: 

(a) phosphincs, and 

(b) phiisphinc oxides In combination with ethylene oxide 
units. 

A composition of matter as claimed in claim 12 whe«in (a) in eombinaiion 
with ethylene oxide has the general fomiuia: 




l»-R'-(('l IjCI laO)» - (dendron) 



wherein x has a value of Iron. I to 10, each R is independently selected from 
alkyI gmupH ofl to 4 carbon atoms and aryl groups and R' is a connector 
group. 

A composition of matter as claimed in claim 12 whcrtsin (bj hi combinalion 
with ethylene o.xide has the general formula: 



.74- 
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P-R'"(CH5CHiO), (dendron) 





R 




O 



15. 



16. 



17. 



18. 



19. 



20. 



21. 



22. 



2?. 



24. 



whensin ;i hm H vultic of Ihmi 1 to 10, each R is indcpcndemly selcciisd from 
alkyl group.s of 14 carbon atwn^ and ao'l Broups and k' is a connv«lor gw,,,. 

A composition of matter as claimed in claim 12 wherein ihc nunopartidc cuw 
is iron. 

A composition ofmaUcr as claimed in claim 12 wherein the nanoparticic core 
is gold. 

A compo.sit!on of matter as claimed in claim 12 wherein the nanoparticic core 
is copper. 

A composition of matter as claimed in claim 12 wherein the nimoparliclc coiv 
is platinum. 

A wmposiliwi of mailer m claimed in claim 12 wherein the nanoparUcle core 
is palladium. 



A eomposiliojj of mailer as claimed in claim 12 wherein the nanoparticic 
is cobalt. 



core 



A ctunposiiion i>r matter a.s claimed in claim 12 whcrcin Ihc nanoparticic core 
is nickcL 



A composition of mailer &•< claimed in claim 12 wherein the nanofwrticlc 
is zinc. 



cnrc 



A composluon of matter an claimed in claim 12 whcrcin the nanoparficic en: 
is cadmium. 

A amiposltion of matter as claimed in claim 12 wherein die nunoparticle awe 
is Iron oxide. 
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26. 
27. 
2lt. 
29. 
30. 

32. 



35 



36. 



A compr«it}oi. of .„«tu,r «» claimed in claim 12 wherein tlw nanoparllclc core 
ihCcl.Sc. 

A composition of mailer tis claimed in claim 12 whwi,, the nanopurttclc core 
isCd.S. 

A composition of matter as claimed in claim 12 wherein the nanoparticle core 
isCdSc/CtlS. 

A composition of maUcr as claimed in claim 12 whenrin the nanopmicle core 
in CdSc/ZnS. 

A composition ofn^er as claimed i,. claim 12 wherein the n«n.v»rUclc core 
is C^d'i'e. 

A composition of matter as claimed in claim 12 wherein the nano{»irtidc c<.rc 
i.s(Vre/<,'d.«i. 

A composition of matter as claimed in claim 12 wherein the nanoparticle curx; 
l.sCd-|'e//nS. 



A composition of matter as claimed in elaioi 12 wherein the composition 
contoins a drug, phamiaceulical or fragiwcc. 

33, ITie use of the composition of moitetof claim 1.5 as m MRl agcrn. 

34. ILc us« of the eompo$5tJ„„ «r„.m,c, „r«,^i„ ^ 

I he ase of the ct,mposiU«n of claim 12 lo car^^ a drug. pliannacealiL-aJ or 
IrAgFunvc. 

The use of a composition of matter of olahn 12 wherein vhe use is selected 
IW,m d,e 8r,Mip cun.,i.vting of: biologically active ma(erial». «c„etic m,iU:rials, 
bioUiglcally active materials for u.se as vaccines, biomedical tags, components 
in light omitting diode devices, diagnostics, nanosensore. nam>-arni>s lor DNA 
and RNA. pailein applications, chelators, photon absorption, energy 
absorbing, energy cmjuing. signal generator for diagnostics and radioactive 
materials. 
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